[Abstract] Phytophthora sojae, the causal agent of soybean root and stem rot, is responsible for enormous economic losses in soybean production. P. sojae secrets various effectors to reprogram host immunity. The plant apoplastic space is a major battleground in plant-pathogen interactions. Here we describe a protocol for purification and isolation of secreted proteins from P. sojae, including precipitation of secreted proteins from P. sojae culture filtrate, chromatographic purification of the secreted proteins and analysis of the proteins by Mass spectrometry. With this protocol, it will be easier to identify potential apoplastic effectors in Phytophthora and will benefit our understanding of plant-microbe interactions.
. P. sojae colony grown on V8 plates for 4 days 2. For secreted proteins production, cut P. sojae grown on V8 plates into 3 mm x 3 mm discs with a sterilized scalpel. Transfer twenty P. sojae discs into 1 L synthesis liquid medium and incubate on the Constant temperature shaker (CTS) (25 °C, 100 rpm) for 10 days (Figure 2 ). 2. Add 70 g of (NH4)2SO4 per 100 ml filtrate for precipitation and incubate for 12 h at 4 °C. b. Collect the fractions corresponding to each absorbance peak respectively, and then desalt and concentrate using 3-kD molecular mass centrifugal filter devices (see Amicon Ultra-15
Centrifugal Filter Unit 3-kD manual).
3. SDS-PAGE analysis of the fractions corresponding to each absorbance peak a. Load the concentrated protein (20 μl about 100 μg/ml) into 10% SDS-PAGE gel and subject to electrophoresis for 1 h in 100 V. Note: For further analysis of these proteins, they were expressed in Pichia pastoris (Km71) using the pPIZ9k vector or Escherichia coli (Rosetta) using pET32a.
Data analysis
Based on the molecular mass, secreted proteins were separated by Gel filtration sieving chromatography. Protein with similar molecular mass will form one peak. The area of the peak represents the abundance of purified proteins. Proteins collected in each peak were subsequently used for LC-MS/MS analysis and the data were shown in Ma et al. (2015) . 
